Abstract. Seventy-three patients who had incisional hernia repair at two hospitals, a government and a private, from 2000 to 2005 were reviewed. Fifty-nine (80.8%) patients were females and 52 (71.2%) patients were Saudi. Five (6.8%) patients had minor complications. Twenty-four (32.9%) patients had polypropylene mesh while 49 (67.1%) patients had vypro mesh, both types where fixed intraperitoneally using absorbable vicryl 2/0 interrupted suture. No differences in complications, duration of surgery, or hospital stay between patients using either vypro or prolene mesh. Intraperitoneal mesh placement of incisional hernia is safe on short and long term follow-up. Vypro mesh compares favorably with prolene mesh. The authors encountered no enterocutaneous fistula and experienced only 2 (2.7%) recurrences over one year.
Introduction
Incisional hernia occurs in 11-20% of laparotomy cases. They should be treated surgically because they grow in size and get symptomatic sooner or later, possibly leading to serious complications if they incarcerate or strangulate [1] . A successful hernia repair should have low recurrence rate, less postoperative pain and complications [2] .
In literature, incidence of recurrence of primary repair of incisional hernias ranges from 31%-54% [3, 4] . Use of prosthetic biomaterial (mesh) to buttress defect of incisional hernias, creating tension-free repair, showed to be superior to primary repair with reduction of hernia recurrence (4%-24%) [1] . Mesh can be used as onlay graft, placed in subfascial extraperitoneal or intraperitoneal position. Animal experiments showed that synthetic mesh induced initial inflammatory reaction depending on chemical nature of implanted material, physical features and mechanical characteristics of implant [6] .
Multiple types of synthetic meshes are available [5] . They differ in their structure, material and resorption. Polypropylene (PP) mesh offers long-term stability, reasonable elasticity, permanent without tendency to degrade and induction of acute inflammation [7] . Vypro mesh characterized by reduction of PP weight, increase in pore size, has only 50% of permanent mesh component and associated with supplementary Polyglactin filaments to improve intraoperative handling during mesh placement [8] . These features would contribute to lesser erosion risk [7] , less inflammatory reaction [9] , less abdominal adhesions [10] , and permits proper tissue integration through formation of a scar net instead of stiff scare plate [9] .
Aim of this study was to describe the experience to repair incisional hernia using intraperitoneal mesh and compare clinical outcome, complications developed after using two different types of meshes prolene and vypro to determine whether enterocutaneous fistulas developed after incisional hernia repair.
Material and Methods
A retrospective review of patients' medical records (n = 73) who underwent incisional hernia repair with intraperitoneal placement of either PP (n = 24) or vypro mesh (n = 49) between (January 2000 -December 2005) in Department of Surgery at King Abdulaziz University Hospital (KAUH) and Bakhsh Hospital, Jeddah, Saudi Arabia were made. Demographic data, previous hernias repair, associated comorbidity, mesh type, surface area, duration of surgery, hospital stay, follow-up, and postoperative complications were recorded.
Patients were eligible for enrollment into study if they meet the following criteria: (a) Age was ≥ 18-years-old; (b) Diagnosis of incisional hernia 9 to 225 cm 2 in size; (c) Hernia was not primary; (d) Patient had no bowel obstruction, strangulation, peritonitis, perforation, cirrhosis; and (e) Patient had no local or systemic infection.
All patients had prophylactic antibiotic (second-generation cephalosporin). Operative technique used begins with midline incision. Hernia sac is dissected and opened carefully. Adhesions were removed from sac and edge of hernia, with dissection extending about 5 to 7 cm in all directions. Prolene or vypro mesh was then positioned intraperitoneally. In the initial 24 patients, PP mesh was used. Omentum was applied between bowel and mesh if possible. Mesh overlapped fascial defect by at least 3 cm circumferentially and fixed intraperitoneal with 4-6 interrupted vicryl 2/0 sutures in the corners of the mesh to prevent retraction and crumbling of the mesh. If possible, prosthesis is covered with remains of the resection sac or duplication of sheath of rectus muscles.
Statistics Analysis
Statistical analysis was carried out using the software, Statistical Package for Social Sciences (SPSS), Version 12. All data were expressed as numbers and percentage or mean ± SD. Difference between measured parameters was done using independent "t" test. P-values <0.05 were considered to be significant.
Results
Seventy-three patients were reviewed 59 (80.8%) were female. Age of participated patients ranged from 30.0-91.0 years (mean ± SD, 48.9 ±12.2 years). Fifty-nine (80.8%) patients had no medical illness. Prolene mesh was used on the initial 24 (32.9%) patients then vypro mesh was used on 49 (67.1%) patients. Table 1 showed demographic characteristics of the study patients. Table 2 showed data comparing results of the two types of mesh used in this study. Type of previous operation, number of first time previous repairs were non-significantly differ in PP compared to vypro repaired operations (p > 0.05). Percentages with postoperative complications were non-significant declined in vypro versus PP mesh repair operations (97.9% vs. 83.3%; (p > 0.05). In comparison of postoperative complications of prolene vs. vypro mesh (recurrence (2.7%), wound sinus (4.2%) and pulmonary embolism (4.2%) were reported only with PP while, wound infection (2.0%) was reported only with vypro). Mesh surface area, surgery, hospital stay, and follow-up duration were non-significantly elevated with PP compared to vypro mesh repaired operations. 
Discussion
Surgery for incisional hernias has undergone drastic changes in last 20 years. To guarantee good results, special consideration should be given to abdominal wall defect, physiologic changes after chronic incisional hernias and the use of prosthetic material [11] [12] [13] . In this study, incisional hernia occurs due to previous hernia at trocar site (laparoscopy ports) or open surgery. Most of the incisional hernias reported in this study were due to previous midline compared to transverse incision operations.
Intraperitoneal implantation of meshes were adapted to the physiology of the human abdominal wall to reduce chronic inflammation and adhesions [14] [15] [16] . Macroporous mesh with pore sizes greater than 100 µm are thought to allow fibrous tissue in-growth, while surrounding synthetic fibers provide reinforcement of abdominal wall [17] . Based on law of Laplace and maximum intra-abdominal pressures, Klinge et al. [18] had calculated that mesh with tensile strength of 16 N/cm is sufficiently strong for use in repair of abdominal wall hernias. This is thought to represent physiological strength of human abdominal wall and is significantly lower than of most meshes [8] . Prolene polypropylene mesh, Ethicon, New Jersey, USA) is a monofilament mesh and had pore size of 1.2 mm and weighing 85 g/m
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. Polyglactin 910 thread (Vypro Mesh, Ethicon, New Jersey, USA) had pore size of 4 mm and weighing 82 g/m 2 at implantation and 32 g/m 2 after absorption of Polyglactin 910 thread, which usually takes 56-70 days. Long-term studies showed tensile strength of PP implanted in tissue is unchanged over time [19] . Dabrowiecki et al. [20] and Bellon et al. [21] found that PP induces intense inflammatory response. Combination of reduced amount of PP with polyglactin multifilament (Vypro mesh) seems to achieve an optimal incorporation [7, 22] . Mesh with reduced PP material, higher elasticity, larger pores are developed for incisional hernia repair. By adding multifilament Polyglactin 910 to PP mesh, mesh becomes partly absorbable. Nevertheless, reduction of non-resorbable material is limited both by required minimum strength, minimum stiffness necessary for handling by surgeon, particularly during intraoperative placement and fixation [10] . In this study, most of the meshes used for incisional hernia repair were vypro (67.1%).
Mesh can be placed in different sites to strengthen the anterior abdominal wall as prefascial, retromuscular [23] , preperitoneal, or premuscular [24] , which often requires wide undermining. Intraperitoneal placement technique is straightforward, involves minimum dissection. Proper positioning of prosthesis is important; material must be placed intraperitoneally to overlaps hernia ring by ≥ 3 cm. Failure to superimpose patch over musculoaponeurotic tissue may result in recurrence rates of 4% to 11% in cases in which prosthesis is sutured directly to hernia ring [25] .
Long-term complications associated with intraperitoneal placement of mesh include adhesions, bowel obstruction, erosion of mesh into viscera, mesh transmigration, recurrence and enterocutaneous fistula [26, 27] . According to mesh type applied, in this study incidence of complications was non-significantly elevated with Prolene (6.7%) versus vypro (2.1%). Meanwhile, durations of operation and hospital stay were the same. There were no cases of enterocutaneous fistulae.
Recurrence rate is 2.7% (2) cases with Prolene mesh due to inadequate mesh size, recurrence developed within the first year. Others reported recurrence after abdominal incisional hernia repair 24~63% with simple suturing closure [13] and 13%-29% with repair operations using mesh [13] . Previously, it was reported that when hernial orifice is small, there is no difference in recurrence rate between simple closure operation and operative repair with mesh [28] [29] [30] . The recurrence rate reported in this study was low compared to others, about 70% of the patients followed for more than two years. Infection rate in this study was 1.4% with vypro and 1.4% with Prolene. We had one superficial wound infection treated with antibiotics and dressing. Others [25, 31] reported infection rates with mesh repair (1.7% -8%). It had been previously reported that infection of implant is the most serious complication of intraperitoneal technique [32] . Competitive biologic relationships among molecular surface of prosthesis, immune cells surrounding implant, bacteria are important in development of prosthesis infection. Therefore, it is essential to bring prosthesis and tissue into contact to avoid bacterial adhesion which produces infection [32, 33] , this is probably best accomplished by placing prosthesis in deepest possible position. Pulmonary embolism in this study had been reported to be 1.4%. Cardiac and pulmonary complications must not be overlooked, because they can be result of forceful reintegration of viscera within diminished abdominal cavity [34, 35] .
Conclusions
Intraperitoneal implantation of Prolene or vypro mesh is safe, reliable procedure for treatment of incisional hernias with acceptable low incidence of recurrence and complications. The simplicity of technique allows an adequate repair and short operative time. In these series, open mesh repair had excellent results with minimal morbidity and hospital stay. 
